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COMMUNICATION SYSTEM, COMMUNICATION DEVICE, AND COMMUNICATION PROGRAM

The present invention enables an address of a

slave device to be efficiently configured to a correct state.
A communication system includes a communication de-
vice functioning as a master device and a plurality of slave
devices communicably connected to the communication
device via a communication line, the communication de-
vice setting a prescribed address in an added slave de-
vice based on a position of the added slave device in a
topology composed of a plurality of slave devices (step
S112), judging whether a change has possibly occurred
in the topology when the prescribed address is set in the
added slave device (step S113), if there is an erroneously
set slave device whose address was erroneously set,
specifying that slave device, when it is judged that a
change has possibly occurred (steps S114 to S116), and
resetting the address of the specified erroneously set
slave device to an original address (step S117).
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Description
FIELD
[0001] This invention relates to a communication sys-

tem, a communication device and a communication pro-
gram, and more particularly to a communication system,
a communication device and a communication program
in a control system that is used in order to control the
operations of machinery, equipment and the like.

BACKGROUND

[0002] Machinery and equipment that are used at
many production sites are, typically, controlled by a con-
trol system that is constituted by a programmable logic
controller (hereinafter, also referred to as "PLC") or the
like. Such a control system collects field information from
external switches, sensors and the like, and outputs in-
struction values obtained by computations that are based
on the collected information, in order to perform prede-
termined control on machinery and equipment.

[0003] Such collection of field information and output
of instruction values are often performed via a network.
Forexample, JP 2012-194631A discloses a network sys-
tem formed by at least one or more master devices and
a plurality of slave devices being connected via a net-
work.
[0004]
art.
[0005] There are systems that are configured such
that, in the case of newly adding a slave device to the
topology of a network such as described above, the set-
ting value of a node address is automatically written to
the added slave device, based on the position of the slave
device inthe topology. In such systems, when processing
in which the setting value of the node address is written
is performed, there are cases where the setting value of
the node address is written to an unintended slave device
when a change occurs in the topology. In such cases,
the setting value of the node address of a slave device
that was operating normally till then will be rewritten, thus
causing problems such as an anomaly in the network or
a malfunction of the slave device caused by the setting
value of the wrong node address.

[0006] Also, in the case where such an anomaly or
malfunction occurs, it takes time to restore the system,
since tasks such as specifying and resetting the slave
device that was mistakenly rewritten are necessary, even
whenitis known thatthe setting value ofthe node address
was mistakenly rewritten.

[0007] This invention was made in order to solve the
abovementioned problems, and an object thereof is to
provide a communication system, a communication de-
vice and a communication program that enable an ad-
dress of a slave device to be efficiently configured to a
correct state.

JP 2012-194631Ais an example of background
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SUMMARY

[0008] According to one aspect of this invention, a
communication system includes a communication device
functioning as a master device and a plurality of slave
devices communicably connected to the communication
device viaa communication line. The communication de-
vice includes a setting unit, a judging unit, a specifying
unit, and a resetting unit. The setting unit sets a pre-
scribed address in an added slave device based on a
position of the added slave device in a topology that is
composed of a plurality of the slave devices. The judging
unit judges whether a change has possibly occurred in
the topology when the prescribed address is set in the
added slave device by the setting unit. The specifying
unit, if there is an erroneously set slave device whose
address was erroneously set by the setting unit, specifies
the erroneously set slave device, when it is judged by
the judging unit that a change has possibly occurred. The
resetting unit resets the address of the erroneously set
slave device specified by the specifying unit to an original
address.

[0009] According to another aspect of this invention, a
communication device functions as a master device that
is communicably connected to a plurality of slave devices
via a communication line, and includes a setting unit, a
judging unit, a specifying unit, and a resetting unit. The
setting unit sets a prescribed address in an added slave
device based on a position of the added slave device in
a topology that is composed of a plurality of the slave
devices. The judging unit judges whether a change has
possibly occurred in the topology when the prescribed
address is set in the added slave device by the setting
unit. The specifying unit, if there is an erroneously set
slave device whose address was erroneously set by the
setting unit, specifies the erroneously set slave device,
when it is judged by the judging unit that a change has
possibly occurred. The resetting unit resets the address
of the erroneously set slave device specified by the spec-
ifying unit to an original address.

[0010] Preferably, the setting unit includes a setting
storage unit that stores in advance setting information
indicating positions of the plurality of slave devices that
are included in the topology, a position specifying unit
that specifies the position of the added slave device
based on the setting information stored in the setting stor-
age unit, and a transmitting unit that transmits a com-
mand for setting the prescribed address to the slave de-
vice that is at the position specified by the position spec-
ifying unit.

[0011] Preferably, the specifying unit includes an ac-
quiring unit that acquires unique information from the set
slave device whose address was set by the setting unit,
and an address judging unit that judges whether an ad-
dress corresponding to the unique information acquired
by the acquiring unit differs from the prescribed address,
and in a case where it is judged by the address judging
unit thatthe address differs, specifies the set slave device
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as the erroneously set slave device.

[0012] Preferably, the judging unit judges whether a
change has possibly occurred in the topology by detect-
ing that the communication line has been disconnect-
ed/connected in a slave device.

[0013] Preferably, the judging unit judges whether a
change has possibly occurred in the topology by detect-
ing whether the number of slave devices had changed.
[0014] According to another aspect of this invention, a
communication program is executed in a communication
device functioning as a master device that is communi-
cably connected to a plurality of slave devices via a com-
munication line, the communication program causing ex-
ecution of a step of setting a prescribed address in an
added slave device based on a position of the added
slave device in a topology that is composed of a plurality
of the slave devices, a step of judging whether a change
has possibly occurred in the topology when the pre-
scribed address is set in the added slave device, a step
of, if there is an erroneously set slave device whose ad-
dress was erroneously set, specifying the erroneously
set slave device, when it is judged that a change has
possibly occurred in the topology, and a step of resetting
the address of the specified erroneously set slave device
to an original address.

[0015] According to this invention, it is possible to pro-
vide a communication system, a communication device
and a communication program that enable an address
of a slave device to be efficiently configured to a correct
state.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Fig. 1 is a schematic diagram showing the overall
configuration of a PLC system according to an em-
bodiment.

Fig. 2 is a schematic diagram showing the device
configuration of a CPU unit that is included in the
PLC system according to the embodiment.

Fig. 3 is a schematic diagram showing an example
of the device configuration of a slave device that is
included in the PLC system according to the embod-
iment.

Fig. 4 is a flowchart showing the flow of address set-
ting processing according to the embodiment.

DETAILED DESCRIPTION

[0017] Embodiments of this invention will be described
in detail, with reference to the drawings. Note that the
same reference signs are given to parts that are the same
or equivalent in the drawings, and description thereof will
not be repeated.

[0018] In the present embodiment, a system centered
around a PLC is illustrated as an example of a control
system. As such a control system, however, a configu-
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ration thatis centered around not only a PLC but various
types of industrial computer can also be employed. Fur-
thermore, in the case where new processing devices
(computational devices) are developed as a result of ad-
vances in technology, such new processing devices can
also be employed.

A. Overall Configuration of PLC System

[0019] First, the overall configuration of a PLC system
1 according to the present embodiment, which is one
mode of the control system, will be described. Fig. 1is a
schematic diagram showing the overall configuration of
the PLC system 1 according to the present embodiment.
[0020] Referring to Fig. 1, the PLC system 1 (commu-
nication system) is a control system for controlling a con-
trol target, and includes a master device 2 and one or
more slave devices 40A to 40G (hereinafter, may also
be referred to generally as "slave devices 40"). The mas-
ter device 2 and the slave devices 40 are control devices
constituting at least part of the PLC system 1, and are
connected via a field network 4.

[0021] Communication via the field network 4 is active-
ly controlled by the master device 2. Specifically, the mas-
ter device 2 sends data that is sequentially transmitted
over the field network 4, in accordance with a predeter-
mined timing or rule. In the following description, data
that is sequentially transmitted over the field network 4
will also be referred to as "communication frames". In
this sense, the master device 2 is referred to as a "master
device" and each of the slave devices 40A to 40G are
also referred to as a "slave device."

[0022] The master device 2, by executing programs
(including user programs and system programs, as will
be discussed later) required in order to control the control
target, realizes processing for collecting input signals
(hereinafter, also referred to as "field information") from
external switches, sensors and the like and performing
control computations based on the collected field infor-
mation, processing for giving instruction signals calculat-
ed by control computations to external relays, actuators
and the like.

[0023] The master device 2 includes, as the device
configuration thereof, a CPU unit 10, one or more func-
tional units 20, and a power supply unit 30. The CPU unit
10 and the functional units 20 are connected so as to be
able to perform data communication with each other via
an internal bus which is not illustrated. The power supply
unit 30 supplies power of an appropriate voltage to the
CPU unit 10 and the functional units 20. The functional
units 20 include an 10 unit and a special unit.

[0024] ThelOunitis aunitrelating to general input/out-
put processing, and administers input and output of bi-
narized data, namely, ON/OFF. That is, the 1O unit col-
lects information indicating one of a state (ON) where an
object of some sort has been detected by a sensor such
as a detection switch and a state (OFF) where an object
of some sort has not been detected. Also, the 1O unit
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outputs one of an instruction (ON) for activation and an
instruction (OFF) for deactivation to an output destina-
tion, namely, a relay or an actuator.

[0025] The special unit has functions that are not sup-
ported by the IO unit, namely, input/output of analog data,
temperature control, and communication using a specific
communication method.

[0026] The CPU unit 10 includes a computational part
that executes programs required in order to control the
control target, and a communication controller 110 that
corresponds to a communication processing part for con-
trolling communication with the slave devices 40 via the
field network 4.

[0027] The slave devices 40 receive field information
that is from external switches and sensors, and transmit
communication frames (IN data) that depend on the re-
ceived field information to the master device 2, via the
field network 4. Additionally, the slave devices 40 output
instruction signals that depends on communication
frames (OUT data) received from the master device 2
via the field network 4 to external relays and actuators.
Alternatively, the slave devices 40 may operate inde-
pendently in accordance with instruction values that de-
pend on OUT data received via the field network 4. For
example, as the slave devices 40, devices that include
simple functional units without a computational function,
functional units with a computational function, and actu-
ators such as a motion controller are envisaged. Here,
the slave device 40A is a branch slave device that func-
tions as a hub.

[0028] The communication controller 110 of the CPU
unit 10 is configured to manage cyclic transmission over
the field network 4 of data strings (in the present embod-
iment, also referred to as "communication frames") in-
cluding data that is handled by the master device 2 and
one or more slave devices 40. Note that, in Fig. 1, a so-
called daisy chain network is schematically shown, but
the network may be a network employing a ring format.
In other words, any configuration that is able to transmit
data strings (communication frames) cyclically may be
employed, as the network according to the present em-
bodiment. Typically, communication processing accord-
ing to the present embodiment can also be applied to a
network employing a total frame system.

B. Device Configuration of CPU unit 10

[0029] Next, the device configuration of the CPU unit
10 that is included in the PLC system 1 according to the
present embodiment will be described. Fig. 2 is a sche-
matic diagram showing the device configuration of the
CPU unit 10 that is included in the PLC system 1 accord-
ing to the present embodiment.

[0030] Referring to Fig. 2, the CPU unit 10 includes a
processor 100 which is a computational part, a main
memory 102, a nonvolatile memory 104, and an internal
bus controller 106, in addition to the communication con-
troller 110 which is a communication processing part.
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These components are configured to be able to perform
data communication with each other, via the internal bus
108.

[0031] The processor 100 executes programs relating
to control. The processor 100 reads out required pro-
grams from the nonvolatile memory 104 and the like, and
loads and executes the read programs in the main mem-
ory 102. Programs relating to control, typically, include
user programs and system programs.

[0032] The internal bus controller 106 is connected to
the functional units 20 via an internal bus 109, and me-
diates the exchange of data (IN data and OUT data) be-
tween the processor 100 and the functional units 20.
[0033] The communication controller 110 is connected
to the slave devices 40 via the field network 4, and me-
diates the exchange of data (IN data and OUT data) be-
tween the CPU unit 10 and the slave devices 40.
[0034] The communication controller 110 may realize
partor all of the functions of the communication controller
110 including the abovementioned function of mediating
the exchange of data between the CPU unit 10 and the
slave devices 40 using software. Alternatively, part or all
of the functions of the communication controller 110 may
be realized using a hardware circuit such as an ASIC
(Application-Specific Integrated Circuit) or an FPGA
(Field-Programmable Gate Array).

C. Device Configuration of Slave Devices 40

[0035] Next, the device configuration of the slave de-
vices 40 that are included in the PLC system 1 according
to the present embodiment will be described. Fig. 3 is a
schematic diagram showing an example of the device
configuration of the slave devices 40 that are included in
the PLC system 1 according to the present embodiment.
[0036] While various configurations can be employed
as the slave devices 40 according to the present embod-
iment, an exemplary configuration having a computation-
al function and an 10 function is shown in Fig. 3. Referring
to Fig. 3, the slave devices 40 include a computational
processing part 400, an input circuit 402, an output circuit
404, and a communication controller 410.

[0037] The computational processing part 400 exe-
cutes predetermined processing, based on data trans-
mitted via the field network 4, and sends data that is ob-
tained as a result of processing via the field network 4.
[0038] The input circuit 402 outputs information show-
ing signals input from the field side to the computational
processing part 400. An output circuit outputs a signal
that depends on OUT data provided from the computa-
tional processing part 400 to the field side.

[0039] The communication controller 410 is connected
to the CPU unit 10 via the field network 4, and mediates
the exchange of data (IN data and OUT data) between
the slave devices 40 and the CPU unit 10.

[0040] The nonvolatiie memory 406 is connected to
the computational processing part 400, and stores infor-
mation such as unique information of the slave devices
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40. The unique information stored in the nonvolatile
memory 406 is, for example, a node address, a serial
number, a type name, a product name or the like of the
slave devices 40. Note that the nonvolatile memory 406
may be configured to be connected to the communication
controller 410. Also, the nonvolatile memory 406 may be
configured to be embedded in the computational
processing part 400 or the communication controller 410.
[0041] Thehardware switch408 is constituted by a DIP
switch or a rotary switch, and is connected to the com-
putational processing part 400, for example. The value
that is shown with the hardware switch 408 is set as a
node address which is one type of unique information of
the slave devices 40. The node address of the slave de-
vices 40 is set so as to be indicated by the node address
stored in the nonvolatile memory 406, in the case where
the node address is not shown by the hardware switch
408. Note that the hardware switch 408 may be config-
ured to be connected to the communication controller
410.

[0042] With regard to the computational processing
part 400, the input circuit 402, the output circuit 404, and
the communication controller 410 of the slave devices
40, all or part of the functions thereof may be realized
using software, although it is preferable to realize part or
all of the functions thereof, using a hardware circuit such
as an ASIC or an FPGA.

D. Field Network

[0043] Next, communication processing in the field
network 4 will be described.

[0044] As the communication method in the field net-
work 4, a method that enables data communication in a
predetermined communication period (i.e., that enables
real-time communication) is preferable. As an example,
various types of industrial Ethernet(registered trade-
mark) can be used as the field network 4. As specific
examples of industrial Ethernet(registered trademark),
there is EtherCAT(registered trademark), PROFINET
IRT, MECHATROLINK(registered trademark)-Ill, Pow-
erlink, SERCOS(registered trademark)-Ill, CIP Motion,
and the like, for example. In the following description, an
exemplary configuration using EtherCAT(registered
trademark) will be described, as a typical example.
[0045] Communication frames are transmitted cycli-
cally over the field network 4. In other words, communi-
cation frames sent from the master device 2 will be se-
quentially transferred to the slave devices 40A to 40G.
All communication frames transferred through the slave
devices 40 are returned to the master device 2. In other
words, communication frames are transmitted cyclically
through the master device 2 and the slave devices 40A
to 40G.

[0046] More specifically, communication frames in-
clude a header, a data area allocated to each slave de-
vice 40, and a footer. The address and various attribute
information of the communication frame are stored in the
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header. OUT data and IN data about the corresponding
slave devices 40 are stored in the individual data areas.
Information for detecting and correcting errors in the con-
tents of the communication frame is stored in the footer.
[0047] Also, apart from OUT data and IN data, mes-
sage data between the master device 2 and the slave
devices 40 may be stored in the data area of the com-
munication frames.

[0048] The master device 2 generates and sends a
communication frame by writing OUT data that is provid-
ed for each slave device 40 to the data area allocated to
the target slave device 40. Each slave device 40, upon
receiving the communication frame from upstream, ex-
tracts OUT data addressed thereto from the data area
allocated thereto, out of the received communication
frame, and writes IN data collected thereby to the data
area allocated thereto to regenerate the communication
frame and sends the regenerated communication frame
downstream. OUT data and IN data are thus sequentially
updated as aresultof communication frames being trans-
mitted cyclically.

[0049] In other words, in the field network 4 according
to the present embodiment, communication frames (in-
struction values) storing OUT data addressed to all of
the slave devices 40 is sent from the master device, and,
in each slave device 40, communication frames in which
OUT data (instruction values) and IN data (feedback val-
ues) have been replaced are returned to the master de-
vice 2. In other words, the exchange of data between the
master device 2 and the slave devices 40 is completed,
as a result of communication frames being transmitted
round.

E. Address Setting Processing

[0050] Next, processing for setting a node address for
a slave device 40 when adding the slave device 40 to
the abovementioned PLC system 1 will be described.
The node address assigned to each slave device 40 is
used in message communication or setting for carrying
out the exchange of IN data and OUT data such as men-
tioned above. The node addresses thus need to be ap-
propriately set in each slave device 40.

[0051] Various settings of the PLC system 1 are exe-
cuted by a support device which is a general-purpose
PC (personal computer) in which management software
for managing the PLC system 1 is incorporated. For ex-
ample, a network configuration showing the topology of
the field network 4 (connection mode of the slave devices
40) is created in the support device. The created network
configuration is downloaded to the master device side
by connecting the support device to the master device
2, and is stored in the nonvolatile memory 104 of the
master device 2.

[0052] Fig. 4 is aflowchart showing the flow of address
setting processing according to the presentembodiment.
This address setting processing is called by other pro-
grams, and is executed by the processor 100 of the CPU
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unit 10 of the master device 2.

[0053] Referring to Fig. 4, the processor 100 judges
whether a slave device 40 that is included in the network
configuration stored in the nonvolatile memory 104 but
whose node address has not actually been set has been
detected (step S111). If it is judged that such a slave
device 40 has not been detected (NO in step S111), the
processor 100 ends this address setting processing and
returns the processing to be executed to the program
that is the call source.

[0054] I[fitis judged that a slave device 40 whose ad-
dress has not been set has been detected (YES in step
S111), the processor 100 transmits a command (herein-
after, the communication frame for giving an instruction
will be called a command) for writing a prescribed node
address to the slave device 40 (step S112).

[0055] Atthistime, since the node address of the slave
device 40 has not been set, the processor 100 specifies
the position information of the slave device 40, based on
the topology shown with the network configuration, and
transmits, in the aforementioned communication frame,
a command for the slave device of the specified position
information. This position information is, for example, an
auto increment address which is the order in which com-
munication frames are to be circulated. This auto incre-
ment address is automatically determined in accordance
with a predetermined rule when network topology is de-
fined. For example, in the case of Fig. 1, the auto incre-
mentaddresses of the slave device 40A, the slave device
40B, the slave device 40C, the slave device 40D, the
slave device 40E, the slave device 40F and the slave
device 40G are respectively determined as "1" to "7".
[0056] Next, the processor 100 judges whether an
event that could possibly change the topology has been
detected (step S113). This event is the disconnec-
tion/connection of a communication cable (communica-
tion line) of the field network 4 in any of the slave devices
40. The PLC system 1 is configured such that the proc-
essor 100 can detect the disconnection/connection of the
communication cable.

[0057] Note the event that could possibly change the
topology is not limited thereto, and may be a change in
the number of slave devices 40 that are included in the
topology. The PLC system 1 is configured such that the
processor 100 is capable of detecting a change of the
number of slave devices 40.

[0058] Ifitis judged that an event that could possibly
change the topology has not been detected (NO in step
S113), the processor 100 ends this address setting
processing and returns the processing to be executed to
the program that is the call source. In this way, if there
is no possibility of a change in topology, setting of a node
address is ended with only an extremely small number
of steps being executed.

[0059] On the other hand, if it is judged that an event
that could possibly change the topology has been detect-
ed (YES in step S113), the processor 100 transmits a
command for reading out the unique information of the
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slave device 40 to the slave device having the same po-
sition information as the position information of the slave
devices 40 to which the node address was written in step
S112 (step S114). The unique information that is read
out is, for example, the node address that was stored
before writing the node address to the nonvolatile mem-
ory 406 of the slave device 40, the node address that is
set with the hardware switch 408 of the slave devices 40,
the serial number, type name or product name of the
slave device 40, or the like. The unique information is
stored in association with the position information, in the
network configuration that is stored in the nonvolatile
memory 104 of the master device 2. Note that, here, itis
assumed that the node address of a slave device 40 that
is stored in the nonvolatile memory 104 of the master
device 4 will be the same as the node address that is set
with the hardware switch 408 of the slave device 40, but
the presentinvention is notlimited thereto, and both node
addresses need only be associated with each other.
[0060] The processor 100 then compares the read
unique information of the slave device 40 with the unique
information of the slave device 40 having a prescribed
node address in the network configuration that is stored
in the nonvolatile memory 104, and judges whether there
is a correspondence relationship, and, if the unique in-
formation differs, judges that there is not a correspond-
ence relationship (step S116).

[0061] If it is judged that there is a correspondence
relationship (NO in step S116), the processor 100 ends
this address setting processing and returns the process-
ing to be executed to the program that is the call source.
[0062] On the other hand, if it is judged that there is
not a correspondence relationship (YES in step S116),
the processor 100 transmits a command for again writing
the node address that is in the network configuration
stored in the nonvolatile memory 104 (the original node
address of the slave device 40) in correspondence with
the read unique information to the slave device (step
S117). Thereafter, the processor 100 returns the
processing to be executed to step S112.

[0063] Forexample,inthe case wherethe slave device
40E of Fig. 1 has been newly added, a command for
writing the node address "7" is transmitted to the slave
device having the auto increment address "5" in step
S112, in the case of setting "7" as the node address in
the slave device 40E.

[0064] When, for example, the communication cable
of the slave device 40D that is on the upstream side of
the new slave device 40E is disconnected immediately
therebefore (immediately before step S112), the slave
device having the auto increment address "5" will be the
slave device 40F, and the node address "7" is written to
this slave device 40F.

[0065] In such a case, disconnection of the cable is
detected as an event that could possibly change the to-
pology in step S113. The node address "5" that was
stored before the node address is written is read out as
unique information from the slave device 40F in step
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S114. In step S115, the correspondence relationship be-
tween the read node address "5" serving as unique in-
formation and the written node address "7" is judged. As
a result, it is judged that there is not a correspondence
relationship, and, in step S117, "5" which is the node
address corresponding to the read unique information is
again written to the slave device 40F.

[0066] In step S112, a command for writing the node
address "7" is then transmitted to the slave device having
the auto increment address "5", and, this time, an event
that could possibly change the topology is not detected,
and the node address "7" is written to the correct slave
device 40E.

F. Variations
[0067]

(1) In the aforementioned embodiment, the master
device 2 adopted the configuration shown in Fig. 1.
However, the presentinvention is not limited thereto,
and may be an industrial PC provided with a hard-
ware board having the functions of the master device
2, or may be an industrial PC incorporating software
having the functions of the master device 2.

(2) In the aforementioned embodiment, a configura-
tion was adopted in which the communication con-
troller 110is providedin the CPU unit 10 of the master
device 2, as shown in Fig. 2, and the address setting
processing shown in Fig. 4 is performed by the CPU
unit 10 of the master device 2. However, the present
invention is not limited thereto, and a configuration
may be adopted in which the communication con-
troller 110 is provided in one of the functional units
20, and the address setting processing shown in Fig.
4 is executed by that functional unit 20.

(3) In the aforementioned embodiment, a configura-
tion was adopted in which the communication meth-
od of the field network 4 is an industrial Ethernet(reg-
istered trademark). However, the present invention
is not limited thereto, and an IP (Internet Protocol)
network or other communication method may be em-
ployed. In this case, the aforementioned node ad-
dress corresponds to an IP address, and the afore-
mentioned unique information corresponds to a
MAC (Media Access Control) address.

(4) In the aforementioned embodiment, an embodi-
ment of the invention was described as a master
device which is one example of a communication
device. However, the present invention is not limited
thereto, and the aforementioned embodiment of the
invention can be seen as an embodiment of the in-
vention serving as the PLC system 1, which is one
example ofacommunication system. Also, the afore-
mentioned embodiment of the invention can be seen
as an embodiment of the invention of a communica-
tion program.
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G. Advantages
[0068]

(1) As described above, the master device 2 is, as
shown in Fig. 1, communicably connected to a plu-
rality of slave devices 40 via a communication cable.
As shown in step S112 of Fig. 4, the master device
2 sets a prescribed node address in an added slave
device based on the position information of the add-
ed slave device in a topology that is composed of a
plurality of slave devices 40.

As shown in step S113 of Fig. 4, the master device
2 judges whether a change has possibly occurred in
the topology, when a prescribed node address is set
in the added slave device. As shown from step S114
to step S115 of Fig. 4, the master device 2, if there
is an erroneously set slave device whose node ad-
dress was erroneously set, specifies the erroneously
set slave device, when itis judged that a change has
possibly occurred. As shown in step S117 of Fig. 4,
the master device 2 resets the node address of the
specified erroneously set slave device to the original
node address.

When a node address has possibly been erroneous-
ly set, the node address of the erroneously set slave
device is thereby again set to the original node ad-
dress, and a prescribed node address is thereafter
set in the added slave device. In this way, the node
addresses of the slave devices 40 can be efficiently
configured to a correct state.

(2) The master device 2 is provided with a nonvolatile
memory 104 in which a network configuration show-
ing the positions of the plurality of slave devices 40
that are included inthe topology is stored in advance.
As shown in step S112 of Fig. 4, the master device
2 specifies the position information of the added
slave device based on the network configuration
stored in the nonvolatile memory 104. As shown in
step S112 of Fig. 4, the master device 2 transmits a
command for setting a prescribed node address to
the slave device 40 having the specified position in-
formation.

Node addresses can thereby be set based on posi-
tion information with respect to slave devices 40
whose node address has not been set.

(3) Asshowninstep S114 of Fig. 4, the master device
2 acquires unique information from a slave device
whose node address has been set. As shown in step
S115 of Fig. 4, the master device 2 judges whether
the node address corresponding to the acquired
unique information differs from the prescribed node
address. The master device 2, in the case where the
corresponding node address is judged to be differ-
ent, specifies the set slave device as an erroneously
set slave device.

Slave devices whose node address was erroneously
set can thereby be reliably specified.
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(4) Asshowninstep S113 of Fig. 4, the master device
2 judges whether a change has possibly occurred in
the topology by detecting that the communication
cable has been disconnected/connected in a slave
device 40. The possibility that a change has occurred
in the topology can thereby be accurately judged.
(5) Asshowninstep S113 of Fig. 4, the master device
2 judges whether a change has possibly occurred in
the topology by detecting whether there is a change
in the number of the slave devices 40. The possibility
thata change has occurred inthe topology can there-
by be accurately judged.

(6) Also, evenin cases where there is an unexpected
cable misconnection, or temporary interruption of the
cable occurs due to noise, orthere is an unintentional
change in topology, or miswiring of the communica-
tion cable of the field network 4, automatic restora-
tion is possible before control of the slave devices
40 is affected, and control by the master device 2
can be continued. As a result, the robustness and
environmental resistance of the PLC system 1 can
be improved, and high operation efficiency (does not
stop operating) of the PLC system 1 can be realized.

[0069] The embodiments disclosed herein are consid-
ered in all respects to be illustrative and not restrictive.
The scope of the invention is indicated by the claims rath-
er than by the foregoing description, and all changes that
come within the meaning and range of equivalency of
the claims are intended to be embraced therein.

Claims

1. A communication device (2) functioning as a master
device that is communicably connectable to a plu-
rality of slave devices (40) via a communication line
(4), the communication device (2) comprising:

a setting unit configured to set a prescribed ad-
dress in an added slave device (40) based on a
position of the added slave device (40) in a to-
pology thatis composed of a plurality of the slave
devices (40);

a judging unit configured to judge whether a
change has possibly occurred in the topology
when the prescribed address is set in the added
slave device (40) by the setting unit;

a specifying unit configured to, if there is an er-
roneously set slave device (40) whose address
was erroneously set by the setting unit, specify
the erroneously set slave device (40), whenitis
judged by the judging unit that a change has
possibly occurred; and

a resetting unit configured to reset the address
of the erroneously set slave device (40) speci-
fied by the specifying unit to an original address.
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2. The communication device (2) according to claim 1,

wherein the setting unit includes:

a setting storage unit configured to store in ad-
vance setting information indicating positions of
the plurality of slave devices (40) that are includ-
ed in the topology;

a position specifying unit configured to specify
the position of the added slave device (40)
based on the setting information stored in the
setting storage unit; and

a transmitting unit configured to transmit a com-
mand for setting the prescribed address to the
slave device (40) that is at the position specified
by the position specifying unit.

3. The communication device (2) according to claim 1

or 2,
wherein the specifying unit includes:

an acquiring unit configured to acquire unique
information from the set slave device (40) whose
address was set by the setting unit; and

a unique information judging unit configured to
judge whether the unique information acquired
by the acquiring unit differs from unique infor-
mation corresponding to the prescribed ad-
dress, and

in a case where it is judged by the unique infor-
mation judging unit that the acquired unique in-
formation differs, the communication device (2)
specifies the set slave device (40) as the erro-
neously set slave device (40).

The communication device (2) according to any of
claims 1 to 3,

wherein the judging unitis configured to judge wheth-
er a change has possibly occurred in the topology
by detecting that the communication line (4) has
been disconnected/connected in a slave device (40).

The communication device (2) according to any of
claims 1 to 4,

wherein the judging unitis configured to judge wheth-
er a change has possibly occurred in the topology
by detecting whether the number of slave devices
(40) had changed.

A communication program that is executed in a com-
munication device (2) functioning as a master device
thatis communicably connected to a plurality of slave
devices (40) via a communication line (4), the com-
munication program causing execution of the steps
of:

setting a prescribed address in an added slave
device (40) based on a position of the added
slave device (40) in a topology that is composed
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of a plurality of the slave devices (40);

judging whether a change has possibly occurred

in the topology when the prescribed address is

set in the added slave device (40);

if there is an erroneously set slave device (40) 5
whose address was erroneously set, specifying

the erroneously set slave device (40), whenitis
judged that a change has possibly occurred in

the topology; and

resetting the address of the specified erroneous- 70
ly set slave device (40) to an original address.

7. A communication system comprising:

a communication device (2) according to any of 15
claims 1 to 6, and

a plurality of slave devices (40) communicably
connected to the communication device via a

communication line (4).
20

25

30

35

40

45

50

55



EP 3 333 657 A1

FIG. 1
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FIG. 3
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FIG. 4
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